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Surface Water Inventory of Mars & Earth

Mars is/was a water-rich planet

(Kurokawa 2014)




ESTIMATE OF SURFACE WATER BUDGET

Shoreline demarcation suggests large paleo-oceans at ~4 Ga

Size of paleo-oceans @ ~4 Ga Mars@4 Ga?

Arabia Ocean

Head et al. (1999), Citron et al. (2018)



ESTIMATE OF SURFACE WATER BUDGET

Paleo-oceans decreased with time, but did not escape at all

Size of paleo-oceans @ ~4 Ga
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Exposed subsurface “pure” ice sheets (~10s m thick) observed in the mid-latitudes
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Distribution/divers
of agueous minera




Improvement of spatial resolution last decades

Visible (HIRISE) = 0.3 m/px, IR (CRIMS) = 18 m/pix
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Improvement of spatial resolution last decades

Visible (HIRISE) = 0.3 m/px, IR (CRIMS) = 18 m/pix
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Improvement of spatial resolution last decades

Visible (HIRISE) = 0.3 m/px, IR (CRIMS) = 18 m/pix

2001 2006 2014

mS Wyllosilicates m other hydrated minerals




Improvement of spatial resolution last decades

Visible (HIRISE) = 0.3 m/px, IR (CRIMS) = 18 m/pix
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Diversity (evolution?) of fluid chemistry

Alkaline to acidic in Late Noachian to Early Hesperian (~4 Ga)
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Remote sensing
* Panoramic Camera
* Chemical Camera
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CONCLUSIONS

* Geological and geochemical evidence suggest that Mars was/is a
water-rich planet (Ycomparable to Earth).

e A significant fraction of paleo-ocean water did not lost to space but is
currently stored underground as ground-ice and/or hydrous minerals

* High-resolution VIS-NIR remote sensing observations in 2010s (e.g.,
HiRISE, CRISM) have reported a global/sequential distribution and
diversity of agueous minerals, suggesting the evolution of fluid
chemistry from alkaline to acidic in Late Noachian to Early Hesperian.
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